for White males in the United States; however, the rate appeared to have leveled off in the first half of the 1990s (Buetow, 1995; Huyghe et al., 2003; Pharris-Ciurej, Cook, & Weiss, 1999) . Treatment for TC is highly effective if diagnosed before invasion beyond the testicular tissue, with 5-year survival rates more than 95%. Prognosis may be better for individuals with less advanced disease, as delayed presentation and diagnosis are associated with a greater extent of metastatic spread with consequent higher rates of morbidity and mortality (Bosl et al., 1981; Moul, Paulson, Dodge, & Walther, 1990; U.S. Preventive Services Task Force [USPSTF], 2004) . Men frequently delay seeking treatment for TC after the initial onset of symptoms for an average of 3 months due to failure to recognize the significance of symptoms, embarrassment, procrastination, fear of cancer, and fear of death (Bosl et al., 1981) . Early detection of TC T esticular cancer (TC) accounts for only 1% of all cancers in males overall. However, TC is the most common malignancy in men aged between 15 and 34 years, with current rates close to 6 per 100,000 men (Huyghe, Matsuda, & Thonneau, 2003) . The incidence of testicular tumors has been steadily increasing from the 1950s to the late 1980s The objective of this study was to determine the knowledge and attitudes toward testicular cancer (TC) and testicular self-exam (TSE) among adolescent males. To assess adolescent male perspectives, a cross-sectional study was conducted in a convenience sample of 203 male high school students. Among the study participants, 139 (68.5%) correctly identified the age group when TC most commonly occurs, and 74 (36.5%) believed that TSE should be performed monthly. In a logistic regression model, students who have never heard of TSE were more likely to report intention to delay health care seeking with symptoms of testicular cancer (odds ratio, 2.83; 95% confidence interval, 1.33-6.05; p = .007). The participants demonstrated significant awareness of TC. Given the tension between current recommendations against screening for TC and the potential benefits of engaging men in preventive health care utilization, it remains unclear how awareness of TC and TSE will affect the health-seeking and preventive care of men. is a complicated issue given the balance of evidence surrounding current screening techniques such as testicular self-exam (TSE).
Recently, TSE as a screening test has fallen in and out of favor as our understanding of the data continues. Much is not understood about the role of TC screening, including a paucity of evidence assessing the accuracy, yield, or benefits of TC screening (USPSTF, 2004) . Current recommendations from the USPSTF recommend against routine screening for testicular cancer. Giving a Level D recommendation to testicular exam for screening asymptomatic patients, the USPSTF reported at least fair evidence that testicular exam is ineffective with consideration that harms may outweigh benefits (USPSTF, 2004) . However, TSE and TC awareness may have benefits beyond their direct impact on TC-related health, given that few avenues exist for the engagement of men in preventive health services. With evidence siding toward the potential for harm in men who subscribe to TSE for TC screening, a better understanding of stakeholder perspectives surrounding TC screening is necessary to improve the health services delivery of men's preventive care.
Previous studies in the United States and Europe documented poor knowledge and attitudes among young men regarding TC and TSE. Most young males did not know that they were at risk for developing TC (Dachs, Garb, White, & Berman, 1989; Daley, 2007; Goldenring & Purtell, 1984; Lechner, Oenema, & de, 2002; Moore & Topping, 1999; Nasrallah, Nair, Congeni, Bennett, & McMahon, 2000; Powe, Ross, Wilkerson, Brooks, & Cooper, 2007; Ward, Vander Weg, Read, Sell, & Beech, 2005; Wardle et al., 1994) . Nasrallah et al. (2000) identified that 85% of adolescent males intended to seek inappropriate care with symptoms of scrotal swelling. TC received increased media coverage in the late 1990s and early 2000s when TC survivors Lance Armstrong (a prominent cyclist) and American comedian Tom Green publicly described their experiences with TC (Davis, 2000; Kosova & Johnson, 1999) . Trumbo (2004) studied the impact of Tom Green's media coverage regarding TC among college men and found weak effect on viewers' TC-related behavioral intentions, but little overall impact. International data suggest that male adolescents reported mass media as their primary source of information about TC (Rudberg, Nilsson, Wikblad, & Carlsson, 2005) . To date, no studies have assessed the knowledge and attitudes of adolescent males regarding TC and TSE after the heightened media coverage. With evidence that TSE as a screening mechanism has the potential to do harm, the presence of heightened media coverage regarding TSE and TC awareness, and the legacy of providers who may recommend TSE for reasons other than testicular cancer screening (e.g., a means of male engagement in preventive health practices), the specific aims of this study are to (1) assess adolescent males' current knowledge and attitude toward TC and TSE and (2) explore associations between knowledge and attitudes toward TC and TSE and intention for inappropriate medical care seeking.
Materials and Methods
A cross-sectional study was conducted in a convenience sample of male high school students. Informed consent was obtained from students and their parents for participation in the study. A seven-item, anonymous self-administered questionnaire was given to 9th-and 10th-grade male students during health class in two suburban high schools in central New Jersey between February 2003 and April 2003. The ethnic distribution of the study population was predominantly White, with a small percentage of Black, Hispanic, and Asian males. After the survey was completed, a patient handout on TC and TSE from the American Academy of Family Physicians was given to participants. The research protocol was approved by the Somerset Medical Center Institutional Review Board. Table 1 describes the questions used in the study and the frequency of respondent responses. The questionnaire consisted of seven questions; four items required yes or no answers and the remaining questions had four response options. The questions were designed to assess respondents' knowledge of age groups at risk for TC, personal beliefs about the frequency of performing TSE, health care seeking intentions in the presence of TC symptoms, knowledge and practice of TSE, and interest in learning how to perform TSE. One question assessed English proficiency.
The data were entered into Microsoft Excel (Micorsoft Corporation, Redmond, WA) and rechecked for accuracy. Dependent variables were compared across independent and control variables using t tests and χ 2 analyses where appropriate for continuous and discrete variables. Our measure of association was the odds ratio (OR), with 95% confidence intervals (CIs) calculated for each point estimate. Logistic regression was used to compute adjusted and unadjusted ORs to estimate the association between patterns of TC-associated medical health care seeking (i.e., delayed seeking of medical care) and demographic and potentially influential covariates (e.g., incorrect knowledge of TC at risk age groups and never having heard of TSE). Appropriate medicalseeking behavior was defined for respondents who reported seeking contact with a health care provider (i.e., emergency visits or seeing a physician within a week) in response to concerning symptoms. A level of statistical significance set at α = .05 was used, recognizing that tests of statistical significance are approximations that serve as aids to interpretation and inference. Intercooled Stata 8.0 software was used for the analysis (Stata Corporation, 2005) .
Results
Two-hundred and five 9th-and 10th-grade male students participated in the study. The responses to key questions are illustrated in Table 1 . Unfortunately, neither demographics nor an accurate denominator of students were recorded. As a result, the effect of ethnicity could not be determined, nor could an accurate response rate be defined.
Of the participants, 139 (68.5%) correctly answered that TC occurred most frequently for age groups between 15 and 40 years. When asked how often young men should perform TSE, 74 (36.5%) participants believed that TSE should be performed monthly, 44 (21.7%) stated every 3 months, 31 (15.3%) answered every 6 months, and 51 (25.1%) students stated that they have never heard of TSE.
When asked what action participants would most likely undertake with a painless lump on their testicle, 138 (68.0%) participants indicated that they would see a doctor within a week, 24 (11.8%) participants would immediately go to an emergency room, 21 (10.3%) participants would not go to see a doctor unless the lump had become painful and uncomfortable, and 16 (7.9%) participants chose to wait for a few months before seeking medical care. Thus, 37 (18.2%) participants reported intentions to delay seeking medical care for symptoms concerning TC.
When reporting knowledge of TSE, 75 (37.0%) participants claimed that they knew how to perform TSE; among these, 38 (50.7%) reported having performed TSE in the previous 3 months. Ninety (44.3%) participants reported an interest in learning TSE.
Logistic regression models demonstrated that participants reporting never having heard of TSE (OR, 2.83; 95% CI, 1.32-6.04; p = .007) was significantly associated with report of intention for delayed medical care seeking for symptoms concerning TC, although a lack of knowledge about at-risk age groups for TC was not (OR, 1.05; 95% CI, 0.48-2.28; p = .906). Table 2 illustrates the results of our regression modeling.
Discussion
The primary results of this study were that adolescent males demonstrated high rates of knowledge about TC and at-risk age groups for TC. Compared with historical data, the results suggest an increase in TC-related knowledge among adolescent males (Table 3 illustrates reports of young men's knowledge of the risk of TC). In terms of TSE behaviors, close to one fifth of participants described performing TSE within the previous 3 months. Although the majority of participants reported seeing a physician within a week of noting symptoms concerning TC, a significant proportion of respondents (18.2%) described delayed intervals for intentions to seek care. Delay in care was significantly associated with a lack of knowledge about TSE.
To interpret our results, some limitations must first be considered. The study was a cross-sectional assessment of a convenience sample of adolescent males. As such, causal relationships cannot be determined with results best used for hypothesis generation for further development. Increased rates of TC awareness may be due to demographic differences among the different study samples rather than the hypothesized effects of increased media exposure about TC. Self-report data were always potentially biased in terms of social desirability and telescoping. Both sources of bias would likely inflate our estimates of TC awareness, but should have affected historical data similarly in terms of comparisons. Participants may have been more likely to endorse aspects of TC awareness as a result of completing the survey in the context of a health class. Our survey measured reported behaviors and did not measure actual behaviors. It is likely that reports of socially desirable behaviors would be higher than actual rates of observed behaviors.
Increased media exposure of TC through sports and television was speculated to have reached its target population-adolescent males. Sports and ageappropriate pop media seem to be an effective way to deliver cancer-related health messages to adolescent males, a very difficult to reach population. Acting, music, sports, and other celebrities can have a profound psychological impact on individuals, who may feel elevated levels of empathy with the celebrities and exhibit overidentification with these well-known personalities (McCutcheon, Lange, & Houran, 2002) . Among adolescent girls, for instance, celebrity worship can lead girls to form parasocial relationships with media figures that ultimately can result in poor self-body image (Maltby, Giles, Barber, & McCutcheon, 2005) . In the realm of cancer control and treatment, a number of examples demonstrate the impact of celebrities. For instance, former first lady Nancy Reagan's decision to have a mastectomy was associated with a 25% reduction in the likelihood of choosing breast conserving surgery among White women in the time period immediately following her surgery (Nattinger, Hoffmann, Howell-Pelz, & Goodwin, 1998) . In Australia, another study demonstrated a 40% increase in mammography bookings during the 2 weeks following singer Kylie Minogue's announcement that she was diagnosed with breast cancer, with a doubling of bookings by women aged 40-69 years who had never been screened before (Chapman, McLeod, Wakefield, & Holding, 2005) . Similarly, Katie Couric's March 2000 Today Show, a colorectal cancer awareness program, was temporally associated with an increase in colonoscopy rates in two separate endoscopy registries in the United States (Cram et al., 2003) . Nonetheless, for complex issues such as cancer screening, the goal of celebrities should be to inform rather than simply to persuade the public to adopt any particular screening behavior (Larson, Woloshin, Schwartz, & Welch, 2005) . Moreover, celebrity announcements can sometimes have paradoxical results. A recent meta-analysis suggested that although Earvin "Magic" Johnson's disclosure of his HIV status increased perceptions of vulnerability among adults it actually was associated with a reduction in perceived HIV risk among children and adolescents (Casey et al., 2003) . Goldenring and Purtell (1984) 147 13 Thornhill et al. (1986) 365 13 Dachs et al. (1989) 633 57 Klein, Berry, and Felice (1990) 66 15 Raghavan (1990) 80 10 Nasrallah et al. (2000) 318 36 Moore and Topping (1999) 203 46 Current study 203 69
The important finding of association between reports of never having heard of TSE and the intention for delayed health seeking (p = .007) is consistent with data describing the relationship between health knowledge and attitudes and health seeking behaviors among adolescent males. Wardle et al. (1994) reported that attitudes toward TSE may predict the practice of TSE. Delayed presentation with testicular symptoms was identified with higher stages of TC, resulting in the need for more aggressive therapy with associated increased rates of morbidity and mortality.
High rates of disparity exist between young adult males and females in terms of cancer-related health knowledge, attitudes, and behaviors reported in the literature. In 1984, when TSE was more accepted, Goldenring and Purtell (1984) reported that 87% of college-going males were almost completely unaware of their risk for TC. Only 9.6% of males had been taught TSE compared with more than 60% of women who had been taught breast self-examination (BSE). Wardle et al. (1994) identified that women rated the importance of TSE higher than men. A recent study by Brenner, Hergenroeder, Kozinetz, and Kelder (2003) among pediatric resident physicians showed that 95% of female pediatric resident physicians were taught how to perform BSE, compared with 45% of the male residents who were taught TSE. Recommendations for BSE are not much better than those for TSE (USPSTF, 2004) . Women are exposed to cancer-preventive education and screening starting in adolescence with pap smear testing for cervical cancer and less appropriately for BSE for breast cancer. Women's preventive health care knowledge is reinforced with periodic health visits structured around screening guidelines. There are no parallel processes that exist for men. Under current USPSTF guidelines, men are not engaged with any cancer-preventive information in their adolescence and young adulthood until reaching middle age when the importance of colorectal and prostate cancer screening is first presented (USPSTF, 2002a (USPSTF, , 2002b . The clinical utility of teaching TSE to young males has been debated. TC has a low prevalence and is highly curable even in its advanced stages. The efficacy of TSE education in reducing TC mortality is difficult to establish even with a very large sample size (Buetow, 1996; Horst, Meyer, & Taplin, 1995; Westlake & Frank, 1987) . As a result of the limitations in the data, current USPSTF guidelines recommend against TC screening (USPSTF, 2004) .
A challenge always exists for clinicians to balance the engagement of patients in self-examination behaviors that promote healthy lifestyles and the unintended harms associated with the costs of false positives that arise from such behaviors. This is particularly true for men who have relatively low rates of preventive health care compared with women and perhaps even more so for adolescent males who share low rates of preventive health care and are developing patterns of at-risk behaviors as they are first exposed to smoking, drugs and alcohol, and risky sexual behaviors. Health knowledge and attitudes take time to evolve, and comfort and trust with the health care system require time to establish. To improve men's knowledge and attitude toward cancer prevention and screening, education should be provided and emphasized early on, but not with the potential to produce harm. Unfortunately, men often delay seeking medical care until symptoms become debilitating or impair functioning, which normally indicate more advanced stages of disease manifestation (Sanden, Larsson, & Eriksson, 2000) . TC and TSE education may serve as a vehicle to deliver cancer-preventive information to male patients, but is likely to lead to the unintended consequences of unnecessary testing and costly interventions that may not improve the quantity or quality of men's lives.
Clinicians need to improve the health care delivery of preventive services. Preventive messages and cancer education need to be delivered sensitively and effectively to engage patients at risk for developing disease via improving attitudes and behaviors toward cancer prevention and screening. One of the major reasons cited by men for delaying seeking care with symptoms concerning TC is fear of cancer (Bosl et al., 1981) . Cultural norms and gaps in education can create fear, resulting in men's avoidance of engagement with preventive health care services. The effects of mass media on shaping normative intentions and behaviors cannot be understated. As such, clinicians must be aware of the potential negative consequences of positively intended messages portrayed through media sources as they educate patients and negotiate preventive care delivery.
